Subcellular localization of functionally differentiated microtubules in squid neurons: regional distribution of microtubule-associated proteins and beta-tubulin isotypes.
The subcellular localization of microtubule proteins in the neurons of squid (Doryteuthis bleekeri) was immunologically studied using monoclonal antibodies against the microtubule proteins. We found that (1) the squid neurons contained three kinds of high-molecular-weight microtubule-associated proteins [MAP A of approximately 300 kilodaltons (kD), MAP B of 260 kD, and axolinin of 260 kD] and two kinds of beta-tubulin isotypes (beta 1 and beta 2); (2) the cell body of the squid giant neuron contained MAP A, MAP B, and the two beta-tubulin isotypes (beta 1 and beta 2); (3) axolinin and the beta 1 isotype were present exclusively in the peripheral axoplasm of the giant axon; and (4) a small amount of axolinin, MAP A, and the beta 1 isotype was found in the insoluble aspect of the central axoplasm, whereas the soluble aspect of the central axoplasm contained an abundant amount of MAP A along with the modified form of the beta 1 isotype. The regional difference of the distribution of the microtubule protein components may explain the differences in stability among axonal microtubules. Microtubules in the soluble aspect of the central axoplasm are sensitive to any treatment with colchicine, cold temperature, and high ionic strength but those both in the insoluble aspect of the central axoplasm and in the peripheral axoplasm are highly insensitive to the treatment.